w LOWER  HUDSON  RIVER  BASIN 

° WASHINGTON  LAKE  DAM 

rH 

J ORANGE  COUNTY,  NEW  YORK 
© INVENTORY  NUMBER  NY  603 


APPROVED  FOR  PUBLIC  RELEASE; 
DISTRIBUTION  UNLIMITED 


CONTRACT  NO.  DACW-51-78C-0.025 


DISCLAIMER  NOTICE 


THIS  DOCUMENT  IS  BEST  QUALITY 
PRACTICABLE.  THE  COPY  FURNISHED 
TO  DDC  CONTAINED  A SIGNIFICANT 
NUMBER  OF  PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY. 


KAKEN-P 


Honorable  Hugh  L.  Car ey 
Governor  of  New  York 
Albany,  New  York  12224 


Reference  is  node  to  letter  dated  2 October  1978  hand  delivered  to 
Mr.  George  Koch  of  New  York  State  Department  of  Environmental  Conner* 
ration  on  3 October  1978  regarding  a clarification  of  the  guidelines 
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The  following  dam  in  your  state  has  been  assessed  as  having  a seriously 
inadequate  spillway,  with  capability  to  pass  safely  less  than  50  percent 
of  the  probable  maximum  flood.  The  dan  is  now  to  be  assessed  as  unsafe, 
non*  emergency  t 
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N.Y.  603  Washington  take  ^ 

The  classification  of  "unsafe”  applied  to  a dam  because  of  a seriously 
inadequate  spillway  is  not  meant  to  connote  the  same  degree  of  emergency 
as  would  be  associated  with  an  "unsafe"  classification  applledffor  a 
structural  deficiency.  It  does  mean,  however,  that  based  on  an  initial 
screening,  and  preliminary  computations,  there  appears  to  be  a serious 
deficiency  in  spillway  capacity  so  that  if  a severe  storm  were  to  occur, 
overtopping  and  failure  of  the  dam  would  take  place,  significantly  in- 
creasing the  hazard  to  loss  of  life  downstream  from  the  dam. 

Consequently,  it  is  advisable  to  implement  the  recoomendations  previously 
furnished  in  the  reports  for  the  above-mentioned  dam  as  soon  as  practicable 
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CLARK  H.  BENN 

Colonel,  Corps  of  Engineers 
District  Engineer 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam:  Washington  Lake.  Dam 


State  Located:  New  York 


County  Located:  Orange 


Stream:  Natural  frasin 


Date  of  Inspection:  August  28,  1978 


ASSESSMENT 


The  visual  inspection  and  evaluation  did  not  reveal  any  conditions  which 
require  immediate  emergency  action.  However,  followup  studies  are  necessary 
to  evaluate  Lhe  stability  of  the  embankment  and  adequacy  of  the  spillway. 


The  hydrologic  study  conducted  for  this  report  indicated  that  the  Spillway 
and  reservoir  are  not  adequate  to  control  the  PMF.  However,  the  complexity 
of  the  structure  made  accurate  evaluation  impractical  under  the  scope  of  a 
Phase  I Investigation.  A more  detailed  hydrologic  analysis  is  needed  in  the 
near  future  to  determine  the  degree  of  inadequacy  of  the  hydrologic  controls 
and  to  determine  whAt  Spillway  modifications  are  necessary. 


In  the  interim,  the  flashboards  should  be  removed  from  the  low  level  weir’to 
maintain  a low-  reservoir  level  and  the  entire  spillway  crest  width  should  be 
lowered  to  elevation  301,  the  same.as  the  low  level  opening,  if  practical. 


A thorough  evaluation  of  the  embankment  is  necessary  including  drilling, 
testing  and  stability  analysis  to  determine  the  condition  of  the  embankment 


Submitted  by 


R.  Jeffrey  Kimball,  P.E. 

L.  ROBERT  KIMBALL  & ASSOCIATES 
R(*Wi.f.tr.Ytlon' 26275E 


Approved  by 


CLARK  11.  BENN 

Colonel,  Corps  of  Engineers 
District  Engineer 


PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
WASHINGTON  LAKE  DAM  ID  # 603 

SECTION  1:  PROJECT  INFORMATION 


1.1  General: 

a.  Authority:  Authority  la  provided  by  the  National  Dam  Inspection  Act 
Public  Law  92-367. 

Contract  Number:  DACW51-78-C-0Q25 

b.  Purpose  of  Project:  Evaluation  of  non-Federal  dams  to  identify  dams 
which  are  a threat  to  life  and  property. 

1.2  Description  of  Project: 

a.  Description  of  Dam  and  Appurtenances:  Washington  Lake  Dam  is  a water 
supply  structure  with  considerable  history.  The  history  is  presented 
in  section  1.2  g. 

— Washington  Lake  has  been  used  for  water  supply  since  1852.  The  lake 
is  located  in  a natural  basin  with  the  outflow  through  an  underground 
cavern  approximately  4600  feet  long. 

The  existing  dam  is  approximately  30'  high.  The  upstream  and 
downstream  slopes  are  2:1.  The  embankment  is  heavily  vegetated 
with  grass,  brush  and  small  trees.  Lockwood  Basin , which  consists 
of  small  pond,  is  located  at  the  downstream  toe. 


The  embankment  has  an  odd  shaped,  nearly  vertical,  clay  puddle  core 
wall  near  the  upstream  slope.  The  puddle  core  was  extended  parallel 
to  the  upstream  slope  when  the  dam  was  raised  in  1909.  The  upstream 
slope  and  downstream  toe  are  protected  with  hand  placed  rip  rap.  The 
dam  is  approximately  2300  feet  long  and  curves  near  the  center.  The 
top  width  varies  between  12'  and  15'. 

Outflow  through  the  dam  is  through  either  of  the  two  water  supply 
pipes  or  the  emergency  spillway. 

The  emergency  spillway  is  located  at  the  right  abutment.  The  spillway 
is  controlled  by  a two  level  concrete  weir.  The  low  level  at  the 
center  of  the  weir  section  is  4'  long  and  15  Inches  deep.  The  top 
level  weir  is  16'  long.  A wooden  bridge  on  steel  beams  crosses  the 
spillway.  At  the  time  of  the  inspection  a wooden  flashboard  was 
inserted  in  the  low  level  weir.  The  spillway  approach  is  a concrete  paved 
open  channel.  The  discharge  channel  is  a curving, concrete, open 
channel  which  discharges  to  Lockwood  Basin  downstream  of  the  dam. 
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The  wter  supply  lines  consist  of  one  30  Inch  and  one  24  Inch  line. 

The  Intake  Is  controlled  In  the  gate  house  located  In  the  lake  near  the 
tight  abutment.  There  are  two  Intake  levels  on  the  structure.  The 
gate  house  contains  manual  screw  type  controls  with  a cross  over  pipe 
between.  The  Inlets  are  protected  with  screens. 

Two  additional  structures  are  located  in  the  reservoir.  An  abandoned 
filter  house  Is  located  adjacent  to  the  gate  house.  The  remains  of 
the  original  control  structure  are  located  near  the  upstream  slope. 

This  structure  controlled  flow  through  two  16"  cast  iron  pipes 
which  were  cased  in  concrete  and  passed  through  the  original  dam. 

These  pipes  were  extended  when  the  dam  was  raised.  Ine  jate  house 
haa  been  demolished  and  the  remaining  structure  is  leaning  and  nearly 
collapsed. 

Several  additional  controls  and  structures  oust  be  considered  with 
Washington  Lake. 

Lockwood  Basin  is  a natural  pool,  located  at  the  toe  of  the  Washington 
Dam,  which  was  raised  by  installation  of  an  outlet  weir.  Flow 
out  of  Lockwood  Basin  Is  through  a natural  underground  cavern.  The 
basin  water  level  remains  fairly  constant.  An  Inlet  structure  located 
In  the  pool  allows  water  to  be  withdrawn  from  the  basin  through  the 
24"  water  supply  line. 

Inflow  to  Washington  Lake  is  controlled  by  three  upstream  structures. 

Located  1500  feet  southwest  of  the  lake  at  the  intersection  of  1-87 
and  NT  207  Is  Control  Gate  No.  1.  The  gate  controls  flow  from  Silver 
Stream  directing  It  either  to  Washington  Lake  or  to  Silver  Stream  and 
eventually  the  Hudson  River.  The  gate  Is  a steel  frame  housing  three 
sluice  gates.  Flow  from  the  gates  Is  under  State  Road  207  to 
Washington  Lake.  With  the  gates  closed  normal  flow  returns  to 
Silver  Stream.  The  gates  control  a small  pool  which  is  formed  by  a 
15'  high,  97'  long  concrete  gravity  dam.  The  pool  can  be  drained 
by  an  8"  line. 

Browns  Pond  is  located  upstream  of  Control  Gate  No.  1 on  the 
upstream  reaches  of  Silver  Stream.  Browns  Pond  is  formed  partially 
by  an  earthen  dam  and  partially  by  a concrete  gravity  dam.  The 
pond  is  part  of  the  Newburgh  reservoir  system.  Normal  discharge 
from  Browns  Pond  is  through  a 48"  pipe  that  discharges  to  a natural 
stream  above  Control  Gate  No.l.  Overflow  from  the  dam  is  through 
a concrete  open  channel  31'  wide  and  5'  deep.  A brief  inspection 
of  Brown’s  Pond  dam  was  conducted.  The  concrete  structure  appeared 
to  be  in  relatively  poor  condition  with  several  seeps  noted  through 
the  dam  and  apparently  under  the  dam. 

Major  overflows  from  Browns  Pond  would  enter  Washington  Lake  if  the 
Control  Gates  were  open  until  the  flow  exceeds  gate  capacity. 

Control  Gate  No.  3 is  located  2000'  north  of  the  lake  along  Union 
Avenue.  The  gate  controls  flow  In  an  tributary  to  the  north. 
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,The  control  structure  houses  a 48"  gate  which  controls  flow  to  a 
box  culvert  which  eventually  enters  Washington  Lake  at  the  north- 
west corner.  With  the  gate  closed  overflow  is  out  of  the  side  of 
the  gate  house  bypassing  the  lake. 

b.  Location:  The  dam  is  located  west  of  Newburgh,  Orange  County, 

New  York  between  Interstate  87  and  State  Route  207.  The  location 
of  the  dam  can  be  found  on  the  Cornwall,  New  York, 7.5  minute 
series  quadrangle  (See  site  location  map) . 

c.  Size  Classification:  The  dam  is  an  Intermediate  size  structure  with  a 
height  of  30  feet  and  a storage  capacity  of  6,600  acre-feet. 

d.  Hazard  Classification:  The  dam  is  a high  hazard  potential  structure 
with  several  buildings  located  immediately  downstream. 

e.  Ownership:  The  dam  is  owned  by  the  City  of  Newburgh. 

f.  Purpose  of  Dam:  Washington  Lake  is  used  for  water  supply  for  Newburgh 
and  adjacent  communities. 

g.  Design  and  Construction  History:  Washington  Lake  was  originally  used 
in  1852  as  a water  supply  for  Newburgh.  At  the  time  the  lake  was 
a natural  pond . 

In  1892  the  dam  was  raised  5'  and  part  of  the  lake  dredged. 

In  1909  the  dam  was  raised  an  additional  5.7  feet.  At  this  time 
the  present  control  structures  were  built. 

Cross-sections  of  the  1909  to  1912  modifications  are  available.  No 
design  or  construction  data  is  available. 

h.  Normal  Operation  Procedures:  The  dam  is  operated  and  maintained  by  the 
city  personnel.  Presently  the  dam  is  operated  at  approximately  two 
feet  below  spillway  level.  The  diversion  gates  upstream  of  the  dam 
are  closed  when  the  water  level  goes  above  the  present  water  level. 

All  gates  are  axcerdsed  at  least  three  times  annually.  Water  supply 
is  alternated  between  the  30"  and  24"  lines. 

Due  to  lack  of  funds  maintenance  has  been  lax  in  the  recent  past. 

1.3  Pertinent  Data: 


a.  Drainage  Area:  The  natural  drainage  area  above  the  dam  is  relatively 
small  (.69  square  miles),  however,  diversions  to  the  lake  from  adjacent 
areas  (4.93  square  miles)  increases  the  drainage  area  significantly. 

b.  Discharge  at  Damaite: 

Maximum  Known  Flood  at  Damaite:  Unknown 

Spillway  Capacity  at  Maximum  Design  Pool  Elevation:  Unknown 
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Emergency  Spillway  Capacity  at  Maximum  Pool  Elevation: 
Maximum  Tailwater:  Unknown 
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c.  Reservoir: 

Length  of  Normal  Pool:  3900  feet 
Length  of  Maximum  Pool:  4000  feet 

d.  Storage:  (acre-feet) 

Normal  Pool:  Approximately  6,600 
Design  Surcharge:  Unknown 
Top  of  Dam:  Approximately  7,371 

e.  Reservoir  Surface:  (acres) 

Top  of  Dam:  190 

Normal  Pool:  175 

f . Dam: 

Type:  Earthfill 

Length:  2300  feet 

Height:  Approximately  30  feet 

Top  Width:  12'  - 15' 

Side  Slopes:  Upstream  2:1 
Downstream  2:1 

Zoning:  Puddle  core,  rip  rap  zones  with  homogeneous  fill 
Impervious  Core:  Puddle  core  shown  on  drawings 
Cutoff : None  known 
Grout  Curtain:  None 
g.  Water  Supply  Facilities: 

Type:  One  24"  and  one  30"  cast  iron  pipe 
Length:  Approximately  3000'  to  filtration  building 
Closure:  At  gate  house  in  lake 
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h.  Spillway: 


V 

Type:  Concrete  open  channel  with  concrete  two  level  weir 
Length:  Low  weir  4’  - total  length  16' 

Crest  Elevation:  301  feet  estimated 
Gates:  Flashboard  in  low  level  weir 

Upstream  Channel:  Paved  concrete  approach  approximately  30'  long 

Downstream  Channel:  Paved,  curving  concrete  channel  discharging  to 
Lockwood  Basin. 


SECTION  2:  ENGINEERING  DATA 


Design:  Little  design  date  is  available.  Several  cross-sections  on  the 
1909  modifications  are  available.  No  details  on  the  outlet  works,  materials 
hydrology,  stability  or  seepage  investigations. 


2.2  Construction:  No  construction  records  are  available  for  review 


2.3  Operation:  No  engineering  data  is  available  on  the  operation  or  operating 
equipment . 


2.4  Evaluation:  Little  or  no  data  is  available.  The  information  is  not 
adequate  is  evaluate  the  structure. 


SECTION  3:  VISUAL  INSPECTION 
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3.1  Findings; 

a.  General:  The  Washington  Lake  Dam  was  inspected  by  L.  Robert  Kimball 
and  Associates  personnel  on  August  28,  1978,  accompanied  by  Richard 
Pascoe  of  the  City  of  Newburgh. 

b.  Dam:  The  crest  and  the  downstream  slopes  were  heavily  vegetated  and 
made  close  inspection  difficult.  The  vegetation  consisted  of  high 
grass,  ivy,  and  small  trees.  Close  examination  of  the  downstream 
slope  was  not  conducted.  Lockwood  Basin  is  located  at  the  downstream 
toe  creating  permanent  tailwater,  The  head  between  the  two  reservoirs 
at  the  time  of  the  inspection  was  estimated  at  8 feet.  Both  slopes 
are  steep  and  no  erosion  was  noted.  The  rip  rap  was  in  good  condition. 

c.  Appurtenant  Structures:  The  outlet  works  appeared  to  be  in  good 
condition  and  operated  frequently  (at  least  three  times  a year) . New 
valves  and  gates  were  installed  in  1974. 

The  emergency  spillway  and  crest  were  in  good  condition.  The  outlet 
channel  walls  and  bottom  were  in  good  condition.  Little  deterioration 
of  any  of  the  concrete  surfaces  were  noted. 

d.  Reservoir  Area:  The  Immediate  reservoir  area  is  partially  rimmed  with 
vegetation.  Some  development  has  taken  place  in  the  watershed. 

e.  Downstream  Channel:  There  is  no  real  downstream  channel.  The  drainage 
out  of  the  Lockwood  Basin  is  through  an  underground  cavern.  Eventually 
all  drainage  flows  toward  Newburgh.  The  drainage  way  5,000  feet 
downstream  is  moderately  sloping  and  developed. 

3.2  Evaluation:  The  visual  inspection  did  not  reveal  any  signs  of  instability 

on  the  embankment.  However,  because  of  the  heavy  vegetation,  particularly 
on  the  downstream  slope,  close  examination  was  not  possible.  The  city 

of  Newburgh  representative  indicated  that  during  seasons  when  visual 
observation  of  the  downstream  slope  is  possible  no  seepage  or  erosion 
was  ever  noted. 


The  outlet  works  and  spillway  appears  to  be  in  good  condition  and  operated 
adequately. 


SECTION  4:  OPERATIONAL  PROCEDURES 


4.1  Procedures;  The  dam  is  operated  and  maintained  by  the  city  staff.  Presently 
the  dam  is  operated  at  two  feet  below  spillway  level.  The  diversion  gates 
upstream  are  closed,  when  the  lake  level  goes  above  this  elevation. 

All  gates  are  exercised  at  least  three  times  annually.  Water  supply  is 
alternated  between  the  30"  and  24"  supply  lines. 

Approximately  5,000,000  gallons  of  water  are  taken  from  the  lake  daily  for 
water  supply. 

4.2  Maintenance  of  Dam:  The  dam  is  maintained  by  the  city  staff.  However, 
due  to  recent  lack  of  funds  and  personnel  shortages  no  maintenance  has 
been  conducted  this  year.  The  dam  was  heavily  vegetated  at  the  time  of 
the  inspection. 

City  personnel  report  that  the  dam  was  mowed  last  year  and  a thorough 
inspection  conducted  by  city  personnel. 

4.3  Maintenance  of  Operating  Facilities:  In  1974  the  water  supply  gate  house 
was  renovated.  The  gates  and  stems  were  completely  worked. 

Maintenance  records  are  kept  for  the  controls.  The  valves  are  excercised 
regularly. 

The  emergency  spillway  is  in  fairly  poor  condition  with  considerable 
growth  in  the  outlet  channel. 

4.4  Description  of  Any  Warning  System  in  Effect:  None 

4.5  Evaluation:  Maintenance  and  operation  of  the  water  supply  inlet  structure 
is  adequate. 

Maintenance  of  the  dam  and  emergency  spillway  is  not  adequate. 


10 

I 


4 


SECTION  5:  HYDRAULIC /HYDROLOGIC 


*•  Design  Data:  No  hydrologic  or  hydraulic  design  data  was  available 


Experience  Record:  Sane  rainfall  records  are  available.  Reservoir 
water  level  records  are  kept. 


No  exact  information  on  maximum  known  flood  was  available.  The 
reservoir  was  nearly  drained  in  1954  due  to  drought. 

c.  Visual  Observations:  Emergency  outflow  should  be  considered  only  through 
the  spillway.  The  spillway  is  partly  obstructed  by  the  bridge  over 

the  structure.  The  exit  channel  is  in  poor  condition. 

Inflow  is  controlled  at  several  locations.  Maximum  discharges  from 
Browns  Pond  will  not  enter  Washington 

d.  Overtopping  Analysis:  Overtopping  potential  was  investigated  through 

the  development  of  the  probable  flood  (PMF)  for  the  watershed 

and  subsequent  routing  of  the  PMF  through  the  reservoir  system.  The 
PMF  is  that  hypothetical  flow  induced  by  the  most  critical  combination 
of  precipitation,  minimum  infiltration  losses,  and  concentration  of 
ma-off  at  a specific  location,  that  is  considered  reasonably  possible 
for  a particular  drainage  area. 

The  uncontrolled  drainage  area  contributing  directly  to  Washington 
Lake  Reservoir  is  approximately  0.7  square  miles.  To  develop  the 
basic  hydrologic  working  tool,  the  unit  hydrograph,  Snyder  Coefficients 
were  used.  After  discussions  with  the  Corps  of  Engineers  personnel 
assumed  parameters  of  Cp-0.60  and  Ct-2.0  were  used,  a value  of  Tp 
equal  to  1.31  hours  was  calculated  considering  watershed  size  and 
shape. 


Using  Hydrometeorological  Report  No.  33,  the  PMF  index  rainfall  was 
determined  to  be  21  Inches  for  a 24  hour  duration,  200  square  mile 
basin.  The  percentages  of  the  index  rainfall  applied  to  other 
durations  were  Interpolated  from  the  plot  of  drainage  area  versus 
percent  of  24  hour,  200  square  mile.  The  computed  PMF  flow  was 
2153  cfs.  After  routing  the  PMF  through  the  Impounded  storage,  the 
peak  flow  was  reduced  to  697  cfs. 


The  ability  of  the  Washington  Lake  Dam  to  discharge  the  standard 
project  flood  (SPF)  was  not  evaluated. 


To  allow  Inflow  and  outflow  hydrographs  to  be  developed  and  routed 

several  asswptlons  were  made: 

1.  Inflow  only  from  the  uncontrolled  drainage  area  was  allowed. 
The  flow  through  Gate  1 to  the  southwest  and  the  gate  to  the 
northwest  were  assumed  to  be  zero. 

2.  Elevation  storage  data  was  calculated  from  the  U.S.G.S.  topo- 
graphic map. 

3.  The  bridge  over  the  spillway  was  assumed  to  have  no  affect  on 
spillway  flow.  The  flashboards  in  the  low  level  overflow  were 
assumed  to  be  out.  The  reservoir  level  was  assumed  to  be  at 
spillway  level  at  the  initiation  of  flood  routing. 


SCMUKT  OF  HYDROLOGIC  ANALYSIS 
WASHINGTON  LAKE  DAM 

Elevation  Top  of  Dam:  305.23 
Elevation  Croat  of  Spillway:  301.0 

PMF  ROOTING 

PMF  Peak:  2153  cfs 

PMF  After  Routing  through  Reservoir  697  efs 
Elevation  of  Routed  VHF  Corresponding  to  697  cfs:  305.4 
Dam  Overtopped:  0.15' 

Spillway  Surcharge:  4.4' 

Comment:  It  Is  estimated  that  at  least  220  cfs  base  flow  through  Gates  1 and 
3 will  enter  the  Lake  under  normal  flood  conditions.  Failure  of  either  gate 
could  result  In  a higher  Inflow.  A more  detailed  study  of  the  hydrology 
of  this  area  considering  flow  through  the  gates  is  necessary  to  assure  adequate 
controls  during  the  PMF. 

This  study  also  evaluated  the  spillway  assuming  a full  spillway  width  (16  feet) 
at  elevation  301.0.  The  reservoir  and  spillway  are  capable  of  controlling  the 
runoff  for  the  PMF  from  the  uncontrolled  drainage  area  for  this  case. 

The  results  of  this  study  indicate  that  the  spillway  is  not  adequate  to  control 
the  PMF.  More  detailed  hydrologic  studies  are  necessary  to  determine  the  degree 
of  inadequacy  the  modifications  necessary  to  control  the  design  flood. 
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SECTION  6:  STRUCTURAL  STABILITY 
6. 1 Evaluation  of  Structural  Stability: 

a.  Visual  Observations:  The  crest  and  downstream  slopes  were  heavily 
vegetated  with  small  trees  and  tall  grass  which  made  close  examination 
difficult.  Both  upstream  and  downstream  slopes  were  moderately  ste.ep 
(2:1).  The  upstream  slope  was  covered  with  rip  rap  in  good  condition. 
No  major  erosion  or  seepage  was  observed  where  vegetation  did  not 
obscure  embankment.  Erosion  or  undercutting  of  the  downstream  slope 
at  the  tailwater  level  was  unobserved. 

During  periods  of  large  discharges  from  the  spillway  may  create 
a significant  rise  on  the  tailwater  level  if  the  underground  cavern 
cannot  control  this  flow.  This  rise  in  tailwater  may  affect  the 
stability  of  Washington  Lake  Dam. 

b.  Design  and  Construction  Data:  No  design  data  was  available  for 
reveiw.  In  addition,  no  construction  information  was  availalbe. 

c.  Operating  Records:  No  operating  records  were  available  that  would 
affect  the  stability  of  the  embankment. 

d.  Post  Construction  Changes:  Major  modifications  were  made  in  1892  and 
1909.  Little  information  is  available  on  these  modifications  including 
on  Information  pertaining  to  stability. 

e.  Seismic  Stability:  Washington  Lake  Dam  is  located  in  seismic  zone  1. 
Seismic  activity  should  not  be  a factor  unless  static  conditions  are 
unfavorable. 


SECTION  7:  ASSESSMENT/REMEDIAL  MEASURES 


Dam  Assessment: 


a.  Safety:  This  dam  does  not  appear  to  present  an  Immediate  danger 
to  life  or  property.  The  dam  does  not  appear  to  have  any  serious 
operational  deficiencies.  The  spillway  is  not  adequate  to  pass  the 
PMF. 

b.  Adequacy  of  Information:  The  information  available  for  complete 


analysis  of  the  dam  is  inadequate.  The  validity  of  the  available 
information  appears  to  be  good. 

c.  Urgency : The  condition  of  Washington  Lake  Dam  is  considered  to  be 
a non-emergency  situation  not  requiring  immediate  action  to  protect 
downstream  development.  The  hydrologic  analysis  indicated  that 
remedial  action  is  necessary  in  the  near  future  to  provide  adequate 
hydrologic  controls  for  the  PMF. 

d.  Necessity  for  Additional  Work: 

1.  A test  boring,  sampling,  testing  and  stability  analysis  program 
should  be  conducted  to  evaluate  the  stability  of  the  embankment. 

2.  A more  detailed  hydrologic  study  is  necessary  to  determine  the 
degree  of  Inadequacy  of  the  spillway  and  modifications  necessary 
to  increase  spillway  capacity. 

Recommendations : 

1.  Remedial  modifications  should  be  made  in  the  near  future  to  increase 
storm  storage  and/or  spillway  capacities.  A more  detailed  hydrologic 
study  is  necessary  to  consider  the  flow  from  the  controlled  drainage 
areas. 

2.  A thorough  evaluation  of  the  embankment  is  necessary,  including  drilling, 
testing  and  stability  analysis  to  determine  the  condition  of  the 
embankment . 


The  flashboards  should  be  removed  from  the  low  level  weir  in  the 
spillway  to  assure  that  the  reservoir  remains  at  or  below  the 
spillway  level.  If  practical  the  spillway  should  be  widened  to  the 
full  width  at  the  low  level  weir  elevation  (301  feet)  to  increase 
spillway  capacity. 


WASHINGTON  LAKE  DAM 


The  bedrock  underlying  the  Washington  Lake  Dam  is  composed  of  dolostone  of 
the  Wappinger  Group  which  is  of  Upper  Cambria  age.  The  Normanskill  Formation, 
of  middle  Ordivician  age,  is  located  adjacent  to  and  underlies  the  Wappinger 
Group . 

The  Wappinger  dolostone  was  deposited  to  the  east  of  their  present  position, 
in  a stable  shelf  environment.  During  the  Green  Mountain  Anticlinorium,  of 
the  middle  ordovician,  rapid  accumulation  of  sediments  were  deposited  in  a 
deepening  eugeosyncline.  Interbedded  layers  of  grayvackes,  shales  and  silts 
of  the  Normanskill  Formation  were  deposited  during  this  period. 

The  strate  was  then  highly  folded  and  faulted  during  the  Taconic  Orogeny.  The 
Wappinger  Group  and  other  related  formations  were  thrusted  over  younger  formations 
(Normanskill) . This  thrustldg  formed  nappes  which  now  have  mostly  eroded  away. 

The  small  remnant  of  Wappinger  Group  at  Washington  Lake  is  evidence  of  evidence  of 
this. 

Later  during  the  Acadian  Ogogeny  and  Triassic  Periods  more  faulting  occurred, 
at  the  present  time,  the  area  near  Washington  Lake  Dam  is  stable. 

Pleistonene  glaciation  has  eroded  much  of  the  area  and  has  blanketed  it 
with  accumulations  of  clay,  sand  and  gravel  of  various  thickenesses . 
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Photograph  Index 

1.  Dam  crest. 

2.  Downstream  slope  with  Lockwood  Basin  at  toe. 

3.  Lockwood  Basin  located  at  toe  of  Washington  Lake  Dam. 

4.  Abandoned  principal  spillway  control  in  foreground.  Left  structure 

in  background  is  the  new  intake  structure.  Right  structure  in  background 
is  the  abandoned  filter  plant. 

5.  Emergency  spillway  at  right  abutment. 

6.  Emergency  spillway  crest  with  flashboard  looking  upstream. 

7.  Control  Gate  #1  - Controls  flow  from  Silver  Stream  to  Washington  Lake. 
Building  to  left  of  gate  is  the  abandoned  Control  Gate  #1. 

8.  Gravity  Dam  at  Control  Gate  #1. 

9.  Control  Gate  #3  - Directs  flow  toward  or  away  from  Washington  Lake. . 

10.  Box  culvert  between  Control  Gate  it 3 and  Washington  Lake. 

11.  Downstream  slope  of  Browns  Pond. 

12.  Upstream  slope  of  Browns  Pond. 

13.  Emergency  spillway  at  Browns  Pond. 
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HISTORY 

The  original  water  supply  of  the  Village  of  Newburgh  was  "Cold  Spring" 
located  at  the  present  Washington  Street  School.  Distribution  was 
through  hollowed-out  logs  with  iron  couplings,  with  masonry  cisterns 
at  various  locations  for  fire  protection. 

1853 

Monell  Reservoir,  "Trout  Hole",  was  built.  The  reservoir  was  spring 
fed  and  utilized  water  from  a natural  pond  called  "Little  Pond", 
now  Washington  Lake,  .through  natural  underground  channels  from 
"Swallow  Hole." 

1887 

More  water  was  required  and  a 30"  tile  pipe  was  laid  to  bring  water 
from  a diversion  dam  on  Silver  Stream  to  Washington  Lake. 

1872 

I 

A 20"  pipe  was  laid  from  Washington  Lake  to  bring  water  directly  to 
the  City.  This  line  now  serves  the  feed  for  the  high  service  system. 
1874 

The  City  acquired  all  of  the  rights  to  Silver  Stream. 

1886 

A 1,600,000  gallon  high  service  reservoir  was  constructed  at  the 
location  of  the  present  high  service  tank  on  Marne  Avenue. 

1887 

The  quality  of  the  water  became  exceptionally  poor  and  the  under- 
ground passage  of  water  was  attempted  again  but  did  not  improve  the 
water  and  the  20"  line  was  again  utilized. 


1892 


In  an  effort  to  improve  the  quality  of  the  water,  the  dam  at  Wash- 
ington Lake  was  raised  5 feet  and  200,000  cubic  yards  of  muck  was 
excavated.  The  30"  raw  water  supply  line  built  in  1867  was  replaced 
with  an  open  trench  of  larger  capacity.  Murphy  Ditch  was  built  to 
supply  water  to  Washington  Lake  from  Patton  Brook. 

1907  - / *0*1 

Washington  Lake  Dam  was  raised  an  additional  5.7  feet,  making  the 
dam  28  feet  above  the  bottom  of  the  intake  pipe.  Capacity  at  Wash- 
ington  Lake  was  increased  300,000,000  gallons,  resulting  in  a total 
storage  capacity  of  1.08  billion  gallons.  " 

At  the  same  time  a new  gatehouse  and  boiler  house  were  built  and  a 
30"  service  line  installed  from  Washington  Lake  to  Broadway  and 
West  Streets.  The  30"  line  is  now  used  to  supply  the  low  service 
area.  This  work  was  completed  in  1912. 

1918 

The  City  of  Newburgh  taxpayers  voted  to  acquire  Plattekill  Stream 
as  a new  source  of  water.  This  proposition  had  been  previously  voted 
down  on  two  occasions.  The  plan  was  submitted  to  the  New  York  State 
Conservation  Commission  and  turned  down.  During  1918  and  1919, 
680,000,000  gallons  of  water  was  purchased  from  the  City  of  New  York 
through  the  Aqueduct. 

1912 

Following  the  previous  three  year  drought,  the  taxpayers  voted  to 
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build  Brown's  Pond  Reservoir  on  Silver  Stream,  and  built  the  present 
Water  Treatment  Plant  and  Pump  Station  on  Carter  Street.  The  capacity 
of  Washington  Lake  was  increased  to  1.2  billion  gallons  by  raising 
the  overflow;  a one-half  mile  conduit  was  built  on  Murphy's  Ditch  to 
replace  the  open  trench. 

At  this  time,  the  taxpayers  voted  down  a Diverson  Dam  on  Drury  Lane 
Stream  as  well  as  the  installation  of  meters  which  were  subsequently 
installed  in  1936. 

Four  miles  of  new  mains  were  laid  in  various  locations  in  the  City. 

A service  tank  was  installed  on  Ellis  Avenue.  A one  million  gallon 
filtered  water  storage  reservoir  was  built  at  the  Water  Treatment 
Plant  and  main  distribution  lines  installed.  High  level  pump  was 
installed  at  the  Water  Treatment  Plant. 

1965 

The  City  obtained  620,000,000  gallons  of  water  from  the  City  of  New 
York  through  a temporary  tap. 
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DAM  AT  WASHINGTON  LAKE  TO 
„ SETTLE  IN  SEVERAL  PLACES  ; 

/y  4wW^  rM V ^ Ch  ,V- 

Waler  Board  AsScd  to  Pay  For  Damages  uone  By  Over-  <-**-'<  . 

flow  lo  Flooding  Farm  Lands  Adjacent  to  the  23  yv  Z-2-  '■  ■ 

Reservoir  and  Silver  Stream  jt 

from  time  to  time.  He  asks  that  the  I tbe  pn,mn  at  Clark  street  and  Hen-!" 

As  the  result  of  the  recent  high)  condition  be  remedied  or  a financial  jry  aVeuue  and  Lander  street.  Ic  was  • 


es,  and  fttepk  were  taken  at  tlie  meet-  President  Tur!  and  Commissioner  avenue.  V 

ing  or  (the  (Water  Commissioners  to;  Brush,  who  will  confer  with  Corpora-;  XUere  waa  a ioas. winded  discus-’' 

remedy  the  condition.  Ooiuraotorj  Hon  Counsel  Graham  Wltscmef  and  s()n  OQ  ^ advlsabilltv  of  allowing  I 

Patrick  Hj..  kTHehir,  of  Warwick,  Attorney  Collins.  Mr.  Witacliief  has;  «.rni>loyc(HI  ot  lhe  a racaUon  ! 

who  was  *iisaSef  on  the  original  had  photograpns  taken  of  the  Clark  ;l0f  tT0  weelcs  with  ^ and  ,t  wash 

work,  lias  is revdb.to  do  the  work  on  flooding,  and  Engineer  Blake  Is  m:ik-:  j K«-  „.i,u  i 

the  unit  bj-is  under  which  his  forr.i- 


who  was  •egagej! 
work,  lias  lireedr 
the  unit  bhns  v.-.iv 


«r  work  was  p.Cd  for.  He  has  no*  settling. 


...»  i.  ouv  Hr. ally  passed  by  with  no  acUoa  at!  • 

tag  a survey,  which  trill  be  used  in  uJ  commissioner  Brush  moved  ! f 


Ith  it  the  vacations  be  allowed,  Ir.cJud- 1 


yet  removed  his  hiachmery  and  tools. . *n  a commiuiicaticn  from  Counsel'  ln...  the  super  impudent,  assistant,  tbc : i 
and  President  Turl  brought  the  mat-.  Wttschlef.  a notice  was  enclosed'  t,v0  cngineers  at  Washington  Lake,!? 
ter  before  the  Board  last  evening  la|  from  Isaac  .V.  Blanch,  against  whom  at  ! ,ho  Uvo  belpers  in  tbp  city  . 
order  that  the  work  might  to  author-  proceedings  were  authorized  at  the  iw..s  aot  ge,.„nded  as  the  other  mem-’!  S 
lxed  before  he  did.  last  meeting  of  the  Board,  It  being  b „ „aul  ther  could  not  fortHed  lilc| 

After  a lengthy  discussion,  it  was  claimed  that  ho  was  violating  the  it  would  bave  oa  ^ putlic  lnj 

decided  to  direct  City  Engineer  state  laws  in  connection  with  his  gP„,.ral  at  tUis  tilne  when  tU„  303 rd| 
Blake  to  submit  an  estimate  of  the  premises  along  Silver  Stream.  Dur-  is  ,;ntjre,v  without  funds  ! 

cost,  owing  to  the  condition  of  the  tag  the  annual  inspection  last  month  1 Uter  Ending  au  winter,  water* 
Water  Boards  finances.  The  plan:  the  Board  reached  an  agreement  'rr„m  tUo  construction  ,vork  ' of  y,  * 
b to  put  crushed  stone  around  the  with  him  whereby  he  was  to  remove  pjft.tbtirg  Contracting  Company  on' 
top  of  the  dam.  between  Gretsingen-s  a certain  objectionable  outhouse  to  llie  aa(u.dUct,  is  to  be  emptied  In  the! 
swamp  and  the  gatehouse,  to  pre-  a point  indicated  by  the  Board  of  n(Mr  fu,,are>  accordlng  >to  rpport I 
rent  a further  washing  away.  It  will  Health.  His  damages  were  flx.d  (i  the  watchman  along  Silver'' 
cost  considerably  more  to  hare  the  at  115.  and  this  amount  was  ordered  ■ Sl  ,ePm  Superintendent  Stanton  was! 
task  performed  in  the  future.  It  paid  to  him  if  the  inspector  reports  'instrl.ctod  t0  notify  the  gatekeeper' 
was  said  that  had  it  not  beep  lor  the  that  the  agreement  has  been  carried  t0  open  tho  lt-.Incll  gates  when  tSu,'. 
settling  of  the  dam  hhere  could  have  out  satisfactorily.  j water  j.s  emptied,  which  will  allow  It 

been  tour  inches  more  water  in  the  Attorney  Wttschlef  reported  that,  t0  gv>  tlirougll  int0  tlie  without.' 

reservoir  during  the  last  few  months,  he  could  And  no  liability  on  the  parti  coming  Into  the  city  mains  ' 

Engineer  Blake  Is  to  submit  tho  es-  ot  the  city  in  connection  with  the;  A aotice  was  read  from  City  Clerk* 
Ornate  within  ten  days,  after  which  alleged  flooding  of  lands  owned  &.»  d.  J.  Coutant  to  which  he  rec'tei  the 

a special  meeting  of  the  Board  will  Isaac  Calyer,  near  the  Washington,  ac,lon  of  CUy  CouncU  on  tb0  upper 

be  called  to  take  action  on  It.  Com-  Lake  dam,  and  that  Information  In;  Broadway  improvement  plan,  reuuir- 

mtesiouer  Wilson  is  against  ordering  the  case  ot  Fred  D.  Calyer  was  ln-<  in{t  the  V)-ater  Board  to  bav„ 

the  Job  at  the  present  time  as  he  sufficient  for  an  opinion.  | main9  and  gupp|j,  plp<fS  ,a)d  by  c rp. 

doe?  not  see  where  Uie  money  is  The  attorney  stated  that  he  has  tpmber  lgt  [3  ^ bo  a rot,. 

coining  from.  If  O Hehlr  takes  his  procured  the  names  ot  the  owners  of  nection  at  eTery  aUb&Ujtil 

tools  away  the  commissioners  can  the  Merritt  and  Stansbrough  proper-  1 superintendent  Stanton  was  Inclined 

get  other  bids  when  they  are  ready.!  «»»,  also  affected  by  the  raising  of  JtQ  belleve  Uiat  such  was  aot  uecos- 

he  claims,  and  he  is  In  favor  of  wait-,  the  dam.  and  la  In  communication  M there  are  places  wher*  no 


*,  S^rieral  at  this  time,  when  tho  Board 


1 » — 1 _ ..  . wu-/,  mere  axe  piac 

tag  until  tho  water  i3  low  enough  to;  "With  H>em  regarding  a settlement.  buiid(ngs  will  nrobablv 

tfa  five  t Ita  9 ” 


ever  be  put 


aee  what  the  actual  damage  Is.  1 Mr.  Wltschlef  reported  that  he  up  " 

Attorney  Edward  J.  ColHn.  appear-  thought  there  would  be  little  trouble  ,u  ltated  that  upder  ^ 

•d  before  tho  Board  in  the  Interests  to  eomlng  to  an  agreement  silh  J.  of  ,ho  ^ propcPty  0,TCcrs  will 
of  William  A.  Clark,  whose  7*^cre  W.  D.  Ooodwta,  whose  sheep  farm  ^ ^ ^ ^ conJiectjn_  pire. 

farm  adjoining  Washington  Lake  is  along  Silver  Stream  Is  under  con-  ^ they  ^ put  fn  for  tfl6 

affected  by  tho  raising  of  the  dam.,  ^deration  by  the  Board  of  Health.  Um  but  the  Board  muvt  stand  the 
..n  ..w Am*  tho  The  d fficulty  arises  by  re&soa  of  the  V . . . .. 


affected  by  tho  raising  of  the  dam.' 


Water  backs  up  under  the  bridge  of  The  difficulty  arises  by  reason  of  the  jexp0Ij 
the  road  at  that  point  and  floods  his  peculiar  location  to  the  stream,  and  j 
grounds  but  the  commissioners  claim  Ibe  corporation  counsel  Is  going  to  1 
that  part  of  the  Hooding  la  caused  have  measurements  taken,  with  a 
by  a spring  on  the  Clark  property.  view  of  ascertaining  the  damage. 

Regarding  this  feature  of  lhe  case.  Commissioner  Wilson  reported  th« 

Mr.  Collins  contends  that  a man  has  complaint  of  Bird  W.  Whitaker,  of  77 
a right  to  flood  his  own  property,  but ! Henry  avenue,  who  Is  unabto  to  get 
the  point  in  question  is  Just  how ! water  above  tho  first  story  fu  W* 
much  of  the  flooding  the  Water’  home  stneo  the  Washington  Lake  1m- 
Uoard  is  responsible  for.  Tho  flood-!  provements.  Assistant  Superinten- 
i ,.  .«  not  iwri'i.iii-  iii.  ii"t.  nvit innos  ■ dent  Gilchrist  was  Instructed  to  take 


replacing  old 


AS* *4  A AUUi  IU.1WM 

(By  Visual  Inspection) 


Dam  Number 


River  Basin 


Hazard  Class* 


& Inspector 

7/rh<t  /(PM 


Type  of  Construction 
— 'Earth  w/concrete  spillway 

□ Earth  w/drop  inlet  pipe 

□ Earth  v/stone  or  riprap  spillway 

□ Concrete 
{ | Stone 
f~l  Timber 


Use 

Water  Supply 
Power 

R Recreation 

□ Fish  and  Wildlife 

□ Farm  Pond 

n No  Apparent  Use-Abandoned 


Estimated  Impoundment  Size 
1-5  acres 

| 5-10  acres 

K Over  10  acres 


Estimated  Height  of  Dam  above  Streambed 
□ Under  10  feet 

10-25  feet 

| I Over  25  feet 


Condition  of  Spillwa 


Q^lfuxlliary  satisfactory 
□ In  need  of  repair  or  maintenance 


rpf  Service  satisfactory 

In  need  of  repair  or  maintenance 

Explain: 


Condition  of  Non-Overflow  Section 

f Satisfactory 

”1  In  need  of  repair  or  maintenance  Explain: 

— / 


Condition  of  Mechanical  Equipment 

wJ'^Satis  factory 

In  need  of  repair  or  maintenance  Explain:  


Evaluation  (From  Visual  Inspection) 

defects  observed  beyond  normal  maintenance 
□ Repairs  .required  beyomj  normal  maintenance 


"Explain  Hazard  Class,  if  Necessary 


Date 

Hazard  Class*  & Inspector 


Ju&tl  WAltK  t ,0£0 

DAM  AT  WASHINGTON  LAKE  TO 
..  SETTLE  IN  SEVERAL  PLACES 


... 


JUL  ^ 


J\f  . Awey*>*,/  y<  v-" 

aler  Board  Asned  to  Pay  For  Damages  Done  By  Over- 
flow In  Flooding  Farm  lands  Adjacent  to  the 
Reservoir  and  Silver  Stream 


23  ^ /2- 


<7/ 


. -f 


from  timo  to  time.  He  asks  that  the  the  pres8ure  at  CIark  8treet  andHea-l 

As  the  result  of  the  recent  high  | oondition  bo  remedied  or  a flnanciai  :ry  avemie  and  Lauder  street.  It  was| 

water  a part  of  the  dam  ait  WasULig- 1 settlement  effected.  The  matter  was  tbat  lt  ^tould  be  45  points  at- 

tou  l.akry-v*  settled  in  several  plac-  referred  to  a committee  composed  of j! tho»e  imluta,  as  lt  Is  4<j  at  Carson' 
es,  and  step's  were  taken  at  the  meet- 1 President  Turl  and  Commissioner  1 al  eIlue  M 

lug  cf  nlie  [water  Commissioners  to!  Brunh.  who  will  confer  with  Corpora-;1  xhero  was  a long-winded  discus-  / 
remedy the  condition.  Ciontractor  j tion  Counsel  Graham  Wltschief  and  sj„„  on  tbo  advisability  of  allowing  ' 
Patrick  of  Warwick..  Attorney  Collins.  .Mr.  Wltschief  has'  employees  of  the  Board  a vacation;! 

who  was  -Dgageyt  on  the  original’  had  photographs  taken  of  the  Clark1  of  two  weelcij  *1^  tt  j 

wort;  has  agreed!; to  do  the  work  on  flooding,  and  Engineer  Elake  is  mak-;  Hrally  pa8Sed  by  with  no  actlon  at': 
the  unit  Ltfis  v.'.jiter  which  his  form-  tag  a survey,  which  will  bo  used  in'  all  Commissioner  Brush  moved!  ' 

er  work  fas  l>.dd  for.  He  has  not  settling.  j tlm  t,le  vacation9  be  allowed,  includ- ! | 

vet  removed  his  machinery  and  tools.  In  a communication  from  Counsel  i„,  I i 


work  has  agreed!; to  do  the  work  ou  flooding,  and  Engineer  Elake  is  mak- 
the  unit  tf  w u'iier  which  his  form-  tag  a survey,  which  will  bo  used  in 
or  work  lias  paid  for.  He  has  not  settling. 

yet  removed  his  ftiachinery  and  tools.  In  a communication  from  Counsel 
and  President  Turl  brought  the  mat-  Wltschief,  a notice  was  enclosed 
ter  before  the  Hoard  last  evening  in  from  Isaac  N.  Blanch,  against  wham 
order  that  the  work  might  to  author-  proceedings  were  authorized  at  the 
lied  before  ho  did.  last  meeting  of  the  Board,  It  being 

After  a lengthy  discussion,  it  was  Claimed  that  he'  was  violating  the 
decided  to  direct  City  Engineer  state  laws  in  connection  with  his 
Blake  to  submit  an  estimate  of  the  premises  along  Silver  Stream.  Dur- 
cost,  owing  to  the  condition  of  the  tag  the  annual  inspection  last  month 
Water  Hoard  s finances.  The  plan | the  Board  reached  an  agreement 
Is  to  put  crushed  stone  around  thei  with  him  whereby  he  was  to  remove 
top  of  the  dam.  between  Gretsinger's  a certain  objectionable  outhouse  to 
swamp  and  the  gatehouse,  to  prc-l  a point  indicated  by  the  Board  o i 
Tent  a further  washing  away.  It  will:  Health.  His  damages  were  fixed 
cost  considerably  more  to  have  tk“!  at  515,  and  this  amount  was  ordered 
task  performed  In  the  future,  it.  paid  to  him  if  the  inspector  reports 
was  said  that  had  It  not  lieep  for  the-  that  the  agreement  has  been  carried 


mg  a survey,  wmeu  win  oe  used  m i rommig*loner  rinlsh  raoVe.t!; 

settling.  j I that  tile  vacations  be  allowed,  includ- 1 i 

In  a communication  from  Counsel'  4l,perll„endeut,  assistant,  the ! » 

Wltschief.  a notice  was  enclosed  t,vo  cneineers  at  Washington  Lake,! 
from  Isaac  X.  Blanch,  against  whom  ar,j  th„  lvvo  helper8  ,n  tbe  clty.  I;  I 
proceedings  were  authorized  at  the  ,lot  8econdad  as  the  other  mem- 
last  meeting  of  the  Board,  tt  being  Vri  Mid  thev  could  not  forpS(MS  th,,j 
Claimed  that  he'  was  violating  the  PiTpct  ,t  would  have  on  ^ publlc  ml 
state  laws  in  connection  with  his  SPriPraI  at  thtg  tlme  whpn  th9  b^I 
premises  along  Silver  Stream.  Dm-  .-8  entlre,y  without  fuuds 
tag  the  annual  inspection  last  month  Aftcr  8tanding  ail  winter,  water  I 


wad  oai«J  smm*  ••  — — - '7 . - 

settling  of  the  dam  hhere  could  have|  out  satisfactorily.  ; water  is  emptied,  which  will  allow  it* 

been  four  inchos  more  water  In  tlie  Attorney  Wltschief  reported  that  t0  through  into  tbe  pond  without! 
reservoir  during  the  last  few  monies,  he  could  find  uo  liability  on  the  part,  cominj;  lllt(>  ^ clty  maitl8. 

Engineer  Blake  Is  to  submit  the  es-  of  the  city  in  connection  with  the  A aoUce  wa3  read'  trora  city  Cjfrkl 
timate  within  ten  days,  after  which  alleged  flooding  of  land3  owned  by,  D j Coutant  In  which  he  recited  the1 
a special  meeting  of  the  Board  will  Isaac  Calyer,  near  the  Washington  ac.ion  of  city  Couucll  oc  tj,0  upper' 
be  called  to  take  action  on  it.  Com-  Lake  dam,  and  that  Information  in;  Broadway  improvement  plan,  requlr-1 
mtesioner  Wilson  is  against  ordering  the  case  of  hired  D.  Calyer  was  iu-  ,ng  th#  Water  Board  to  bave  ^ 
the  job  at  the  present  time  as  he  sufficient  for  an  opinion.  | ma|„s  and  sopply  pipw  iaJd  by  gpp. 

does  not  see  where  the  money  is  The  attorney  stated  that  he  has  tembcr  lst  There  is  to  be  a con- 


state laws  in  connection  with  his  SPnpral  at  tht8  tlme  when  th9  o^t 
premises  along  Silver  Stream.  Dm-  ;8  pntll.ply  without  fuuds 
tag  the  annual  inspection  last  month  Aftor  8tandlng  aU  winter,  water! 
the  BoaTd  reached  an  agreement  fr,,m  -be  construction  work  of  tne: 

with  him  whereby  he  was  to  remove  pittsburg  Contracting  Company,  on1 

a certain  objectionable  outhouse  to  the  aqueduct,  is  to  be  emptied  in  the! 
a point  indicated  by  the  Board  o;  neAr  (utuve,  according  to  the  report 

Health.  His  damages  were  fixed  fl,  lhe  watchman  along  Silver 

at  515.  and  this  amount  was  ordered  Si  VPm.  superintendent  Stanton  was 
paid  to  him  if  the  inspector  reports. 'instn.ctod  t0  notlfv  the  ?atekeeper 
that  the  agreement  has  been  carried;  to  opon  the  16.lnch  ?ate,  when  the  l 


been  four  inchos  more  water  in  the 
reservoir  during  the  last  few  months. 


be  called  to  take  action  on  it.  Com-  Lake  dam,  and  that  Information  in;  Broadway  improvement  plan,  requir-1 
mtesioner  Wilson  is  against  ordering  the  case  of  hired  D.  Calyer  was  iu-  ,ng  the  Watpr  Board  to  bave  ^ 
the  job  at  the  present  time  as  he  sufficient  for  an  opinion.  | ma|„s  and  sopply  pipw  jaj,j  by  gpp. 

does  not  see  where  the  money  is  The  attorney  stated  that  he  has  tembcr  lst  There  is  to  be  a con- 

coming  from.  If  OHehlr  takes  his  procured  the  names  of  the  owners  of  nPCtjon  at  erery  25-feet,  although 

tools  away  the  commissioners  can  the  Merritt  and  Stansbrough  proper-  j superintendent  Stanton  was  Inclined 
get  other  bids  when  they  are  ready.  Her.  also  affected  by  the  raising  of  jt0  be|Ieve  8Ucb  not  neces. 
he  claims,  and  he  is  in  favor  of  wait-  the  dam.  and  is  In  communication  i gar/  aa  tbpre  are  pIaces  where  no 

big  until  the  water  is  low  enough  to  with  them  regarding  a sottlement.  jbul!din  will  probably  ever  be  put 

• Wm  T17H  let#  vAn/vrtdri  thet  ho  1 ■ * a 


see  what  the  actual  damage  Is.  i ->“•  - “'•'up.  ■«  ^ g* 

Attorney  Edward  J.  ColUns  appear-!  thought  there  would  be  little  trouble  I u wa8  8tated  that  under  the  rules 
ed  before  the  Board  in  the  interests!  In  coming  to  on  agreement  with  J-  ot  ,he  property  owner8  ^ 

. . _ tlf  n r* « A mv4  si-haen  rhAAn  fnrin  1 “ 


Mr.  Wltschief  reported  that 


of  William  A.  Clark,  whose  76*cre!  W.  D.  Goodwin,  whose  sheep  farm  ^ ,0  pay  for  (ha  connectInt  p|pa, 
farm  adjoining  Washington  Lake  Is  along  Silver  btream  la  under  c»“-,where  they  are  put  In  for  the  first 
affected  by  the  raising  of  the  dam.  sideratlon  by  the  Board  of  Health.  Umo  but  the  Board  must  stand  the 
Water  backs  up  under  the  bridge  of  The  difficulty  arises  by  reason  of  the  expenihvmf  replacing  I Immi  ^ 
the  road  at  that  point  and  floods  his  peculiar  location  to  the  stream,  and 
grounds  but  the  commissioners  claim  the  corporation  ccunsel  Is  going  to  1 
that  part  of  the  flooding  # cammed  have  measurements  token,  with  a 
by  n spring  on  the  Clark  property.  ’ vW  of  ascertaining  the. damage. 

Regarding  this  feature  of  the  case.  Commissioner  Wilson  reported  the 


Mr.  Collins  contends  that  a man  has!  complaint  of  Bird  W.  Whitaker,  of  77 
• right  to  flood  his  own  property,  but  Henry  avenue,  who  la  unable  to  get 
the  point  in  question  is  Just  how:  water  above  the  first  story  in  his 
mud,  of  the  flooding  the  Water'  home  since  the  Washington  Lako  lm- 

....  » — <n.,»  iiaa.1.  urmvmonU.  Assistant  Snpcrlnten- 


Sopter:iber  17,  1912, 


Water  Cocrai so loners, 

I . 

. Uewburgh , if.  V, 

Gentlemen: ~ 

It  reported  that  the  dam  at  Washington  Lake 
haa  settled  in  several  places  and  that  you  aro  doing 
some  reconstructing  on  ouna,  but  no  plana  for  ©aid  re- 
construction have  been  filed  vith  this  Coir/itiasion,  ao 
\ required  by  lav;, 

V 2nd  o cod  please  find  a sheet  of  requirements 

» 

for  Tiling  plans  uith  this  Conmicriion,  We  should  also 


\ , \ 


; like  to  have  u report  on  the  damage  to  the  lake  and  the 
i nature  ar.4  character  of  the  e<?ttlOir?<?nt, 

tl 

Very  truly  yours, 

V' 

• \ 

\ Cono^rvation  Coatmiccion, 


Inspector  of  Looks  and  Lams, 


v / 


•Vc. 

2Vl. 


At  Albany  on  Tuesdays, 


I 


• % 


Ifr.  William  J,  Blake, 

City  Engineer, 

tfewburgh,  H.  Y. 

Dear  Sir:- 

Receipt  is  acknowledged  of  a set  of  six  prints 
of  the  Washington  Lake  dam  of  the  Sewburgh  Water  Works, 
sent  us  for  our  files.  We  thank  you  for  these  prints. 

Very  truly  yours, 

Conservation  Co.nmission, 
By 


McK/C 


Commissioner. 


20 


The  engineers  stated  that  this  was  tin*  purest 
supply  that  could  then  be  obtained  and  promised 
to  lie  the  most  permanent  other  than,  perhaps,  the 
(iidneytown  Stream.  They  stated  that  the  water- 
shed of  about  600  acres  including  the  lake  was  ca- 
pable of  producing  about  300,000  gallons  of  water 
per  day  in  exceptional  dry  years,  and  400,000  gal- 
lons per  day  in  average  years.  They  also  stated 
that  bv  diversion  of  adjacent  watersheds  a greater 
supply  than  this  could  he  obtained  when  desired. 

WASHINGTON  LAKE 

When  Washington  Lake  or  Little  Pond  was  first 
investigated  as  a source  of  water  supply  for  yew- 
burgh,  it  was  a natural  pond  formed  in  the  main 
depression  of  the  present  basin.  The  overflow  from 
this  small  basin  and  the  outlet  to  the  entire  water- 
shed. of  alsmt  0.92  square  mile,  was  through  the 
ridge  to  the  east,  a distance  underground  of  alsmt 
4600  feet  with  a drop  of  about  40  feet  from  surface 
to  surface  of  ground. 

When  this  pond  was  first  utilised,  lieginning  ex- 
perimentally in  1852,  a ditch  was  dug  in  the  slope 
lietween  the  Swallow  Hole  and  the  Little  Pond  and 
a dam  was  constructed  with  gates  so  that  the 
water  level  was  raised  some  8 or  9 feet;  probably 
to  an  elevation  alsmt  20  to  23  feet  lielow  its  present 
level.  This  dam  was  approximately  at  the  location 
of  the  present  one  and  was  raised  from  time  to  time 
until  the  water  surface  was  at  elevation  287.5  or 
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ID  feet  lower  than  it  is  at  present.  This  was  main- 
tained until  1911  when  the  final  raise  was  made  to 
elevation  297.5. 

This  entire  Washington  Lake  basin  was  undoubt- 
edly formed  many  years  ago  by  the  washing  out  of 
the  surface  clay  and  hardpan  through  the  shat- 
tered limestone  ridge  between  it  and  Monell  Creek 
valley,  and  as  time  went  on  these  limestone  fissures 
tilled  up  beneath  the  lake  and  beneath  part  of  the 
Lockwood  basin  and  quite  likely  are  still  filling  up 
from  the  wash  of  the  present  small  watershed  trib- 
utary to  the  Swallow  Hole  and  other  “sink  holes" 
in  the  vicinity.  It  is  quite  likely  that  there  is  still 
unfilled  lieneath  the  Lockwood  basin  some  of  this 
underground  clitHinel  as  was  evidenced  by  a settle- 
ment near  the  easterly  embankment  of  the  basin 
>oine  years  ago.  It-is  certain  that  surface  openings 
giving  access  to  this  underground  channel  are  more 
extensive  than  is  indicated  by  the  Swallow  Hole 
alone  for  small  overflows  from  the  Lockwood  basin 
find  their  way  underground  lie  fore  they  reach  the 
Swallow  Hole. 

The  risible  evidences  at  the  present  time  of  this 
subterranean  passage  through  the  ridge  are  the 
> wallow  Hole;  depressions  near  the  Lockwood 
basin  on  the  city  property;  and  other  depressions 
within  some  hundred  feet  of  Patton  Avenue,  all  of 
wliich  take  surface  water  runoff  from  the  water- 
'bed.  On  the  east  side  of  the  ridge  is  the  Trout 
Hole  with  springs  in  the  masonry  lined  well  in  the 
somberly  end  of  the  old  Monell  Reservoir  and  in 
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the  liottom  of  this  reservoir  and  gate  chamWr. 
Undoubtedly  most  of  this  spring  water  is  from  the 
local  watershed,  except  during  wet  weather. 

EABLY  USE  OF  WASHINGTON  LAKE 

For  nearly  20  years  water  was  taken  from  Wash- 
ington Lake  through  a ditch  to  the  Swallow  Hole, 
through  the  underground  pasage  to  the  Trout  Hole 
and  then  to  the  12  inch  main  liue  to  the  city.  Where 
the  water  issued  from  the  ground  as  springs  at  the 
Trout  Hole,  a reservoir  was  constructed  about  204 
feet  long  and  180  feet  wide.  At  the  southerly  end 
the  important  springs  were  walled  up  in  a well  be- 
low the.  bottom  of  the  reservoir,  and  at  the  north- 
erly end  there  was  a gate  chamlier  witli  overflow 
planks,  screens  and  gates  leading  to  the  12  inch 
main  into  the  city.  This  roundabout  way  of  using 
Washington  Lake  water  was  continued  until  1S72, 
when  the  24  inch  and  20  inch  pipe  line  was  built 
from  Washington  Lake  to  the  city.  From  this 
time  until  1877  the  Jlonell  reservoir  was  used  as  a 
low  level  supply  to  parts  of  the  city  but  after  1877 
il  was  used  but  little,  except  as  a balance,  it  being 
filled  by  water  backing  up  from  the  city  through 
the  12  inch  line.  It  was  also  used  during  a few 
years,  1883,  etc.,  in  hot  weather,  water  being  turned 
through  the  subterranean  passage  and  this  reser- 
voir in  an  attempt  to  improve  its  quality.  It  has 
not  l>een  used  for  many  years. 

ADJACENT  WATERSHEDS 

In  1852  Washington  Lake  or  Little  Pond  had  an 
area  of  about  50  acres  and  a watershed  of  about 
.02  square  mile,  with  an  estimated  supply  capacity 
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of  altout  300,000  gallons  daily  from  its  watershed 
when  used  iu  connection  with  the  underground  pas- 
sage. Later,  and  previous  to  1868,  a dam  was  con- 
structed across  Silver  Stream,  the  watershed  of 
which  is  just  southerly  of  Washington  Lake  and  a 
line  of  24  inch  pipe,  some  2000  feet  in  length,  was 
laid  between  the  stream  and  the  lake. 

Much  trouble  was  afterwards  experienced  with 
this  pipe  line  and  it  was  finally  replaced  with  the 
present  open  canal.  As  it  now  stands  the  eleva- 
tion of  the  spillway  of  the  Silver  Stream  dam  is 
317.5;  the  elevation  of  Washington  Lake  is  297.5; 
and  the  elevation  of  the  bottom  of  Monell  Reser- 
voir, 232.  When  it  was  found  that  the  runoff  from 
MU  Washington  Lake  watershed  and  Silver 
Stream  was  not  adequate  with  the  storage  provided 
to  furnish  Xewburgh  with  a water  supply,  the  up- 
per end  of  Patton  Brook  was  turned  into  the  lake 
through  a canal  locally  spoken  of  as  the  Murphy 
Hitch.  This  diversion  as  constructed  and  used  has 
never  lieen  of  any  great  value  but  is  capable  of  fur- 
nishing considerable  Vn ter  if  properly  reconstruct- 
ed. 

quality 

It  is  interesting  to  note  the  conflicting  statements 
as  to  the  quality  of  the  Washington  Lake  water  in 
the  earlier  reports  and  as  it  has  an  important  liear- 
ing  on  the  necessity  for  filtration,  it  is  gone  into 
'"•re  at  some  length.  Consulting  Engineer  French, 
in  1852,  stated : 

“In  view  then  of  the  purity  of  the  water  of 
“tlie  Pond  and  its  entire  freedom  from  the  11a- 
“biliry  of  lining  muddy  or  turbid  from  freshets 
“or  subject  to  receiving  impurities  of  any  kind 
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“and  its  great  elevation  altove  and  moderate 
“distance  from  Newburgh/’  etc. 

This  early  view  may  bo  contrasted  with  reports 
of  the  Water  Commissioners  as  early  as  1868,  and 
with  the  report  of  John  H.  Rhodes  in  1870.  Enough 
importance  evidently  was  not  attached  in  early 
days  to  the  large  amount  of  organic  matter  which 
would  naturally  lie  contained  in  the  runoff  from  a 
watershed  such  as  this,  which  in  conuectiou  with 
the  shallow  pondage  tended  toward  warm  tempera- 
tures and  the  rapid  growth  of  vegetable  organisms 
which  die,  decay  and  give  off  objectionable  odors. 

It  would  appear  from  the  reports  that  the  water 
became  unpleasant  to  use  not  many  years  after  the 
plant  was  put  in  operation  and  that. by  1870  much 
trouble  was  experienced  with  it. 

An  interesting  report  as  to  the  quality  of  the 
water  from  Washington  Lake  is  that  of  the  Wafer 
Commissioners  of  1884,  in  which  they  state  that 
after  experiencing  much  trouble  with  tastes  and 
odors  in  the  water  they  tried  an  experiment  to  im- 
prove the  qualify  by  passing  the  lake  water  into 
the  new  reservoir  (probably  Lockwood  Rasin)  and 
thence  into  the  Swallow  Hole  to  the  Trout  Role  and 
then  to  the  city  pipes.  They  state: 

“The  passage  from  the  Swallow  Hole  to  the 
“Trout  Hole  is  a natural  unexplored  one  in  the 
“bowels  of  the  earth,  and  is  three-quarters  of 
“a  mile  long.  As  the  water  dashed  into  the 
“subterranean  passage  at  the  Swallow  Hole 
“and  splashed  over  the  rocks  and  disnp]>enred 
“in  the  depths,  it  was  broken  to  pieces  and' 
“churned  into  a foam.  Whether  it  encountered 
“in  its  subsequent  path  any  system  of  nitration 
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“is  not  known,  but  the  churning  process 
“seemed  to  separate  the  water  from  its  bad 
“odor.  The  one  passed  on  to  the  city  while 
“the  other  in  the  form  of  gas  rose  so  thick  as 
“to  cloud  the  air,  and  so  strong  that  a person 
“could  not  stay  close  to  the  opening  and  en- 
“dure  it. 

“Why  it  was  that  the  change  was  produced 
“is  not  clear  in  our  minds,  but  our  belief  is 
“that  hv  the  water  being  cooled  and  aired  by 
“Mug  torn  asunder  in  its  passage  through  the 
“rocks,  allowed  the  impure  gases  to  separate 
“from  the  water  and  pass  off  into  the  open 
“air.  Should  our  experience  in  the  future  be 
“the  same,  the  discovery  will  be  of  such  value 
“to  the  city  that  we  could  not  be  induced  to 
“part  with  the  subterranean  passage  as  a parr 
“of  our  system  for  any  consideration.” 

In  the  March,  1885,  report  of  the  Water  Super- 
intendent it  is  stated  that  there  was  an  appearance 
>>f  growth  of  vegetation  in  the  Lake  in  the  latter 
part  of  April,  1884,  the  water  being  opaque  and 
of  a greenish  milky  appearance.  It  was  turned 
into  the  Swallow  Hole  as  during  the  previous  year 
and  by  this  method  the  inhabitants  had  an  abun- 
dant supply  of  good,  healthy  and  palatable  water 
tin*  year  round.  The  Superintendent  stated  that 
it  was  clearly  demonstrated  that  the  water  lost  its 
bad  smell  and  taste  in  its  passage  through  the 
ridge. 

In  spite  of  the  fact  that  the  Commissioners  and 
Superintendent  placed  such  great  faith  in  this 
hum  hod  i>f  treating  the  water  they  recommended  the 
construction  of  a filter  plant  in  1887,  but  this  was 
inrncd  down  by  a vote  of  the  people.  Ill  that  year 
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also,  early  in  June,  the  water  took  on  its  animal 
change  for  the  worse  and  it  was  turned  through 
the  underground  passage  to  the  Trout  Hole  as  In 
former  years.  Unfortunately  the  water  continued 
to  grow  worse  instead  of  lietter  and  there  was  liiueli 
complaint  about  it.  The  Commissioners  put  in  be- 
low the  new  reservoir  a small  chamber  and  aerator 
which  seemed  to  improve  the  water  for  a few  days. 
At  least  it  was  thought  some  improvement  resulted 
as  the  trough  and  bars  through  which  the  water 
flowed  were  covered  with  sediment  and  living  or- 
ganisms, and  the  Superintendent  states,  “how  much 
worse  it  might  have  lieen  (if  such  a thing  is  pos- 
sible) we  can  only  conjecture.”  It  was  after  fail- 
ure of  this  work  that  a filter  plant  was  advocated 
by  the  Commission. 

Several  times  muck  was  removed  from  the  shal- 
low parts  of  the  lake  and  during  several  years  fish 
were  removed  in  considerable  quantities. 

In  1889,  when  the  water  warmed  no  in  June,  the 
fish  began  dying  and  this  condition  existed  for 
about  20  days  requiring  four  men,  a greater  part  of 
the  time,  to  remove  them  from  the  water.  Between 
two  and  three  wagonloads  were  taken  out  and 
buried.  The  water  was  turned  through  the  Swal- 
low Hole  and  apparently  this  helped  it  for  a short 
time  when  it  became  even  worse  than  it  had  l>een  in 
the  lake  previously  and  was  therefore  turned  lmck 
through  the  20  inch  pipe  line. 

The  raising  of  the  dam  in  1910  probably  im- 
proved the  quality  of  the  water  to  a considerable 
extent  by  increasing  the  depth,  but  it  is  still  un 
satisfactory  during  warm  weather. 
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PIPE  LINES 

During  Che  first  20  years  of  the  existence  of  the 
municipal  water  works,  as  might  be  expected, 
trouble  was  experienced  for  the  most  part  with  in- 
sufficient pipe  capacities  and  pressure.  Several  en- 
gineers were  employed  by  the  city  to  correct  these 
conditions  and  to  reduce  what  was  then  considered 
an  extravagant  use  of  water.  Mr.  Rhodes  in  1870 
after  careful  examination  stated  that  the  city  was 
then  using  about  44  gallons  of  water  per  capita  and 
that  a considerable  portion  of  the  population  still 
derived  their  water  from  other  sources.  He  stated 
that  with  proper  management  and  including  manu- 
facturing and  industrial  use,  30  gallons  per  capita 
was  a reasonable  allowance  and  he  estimated  the 
future  population  and  consumption  as  follows: 


TABLE  I. 


1870  ESTIMATE  OP  POPULATION  AND  WATE3 
CONSUMPTION 


Vtjir 

N7o 

Population 

17,000 

19.330 

Gallons 

750.000 

916,820 

1.108.000 

Maximum 

Daily 

Supply 

794,127 

Maximum 

Hourly 

Supply 

41,418 

I s SO 

22.100 

l,r.  3/100 
1,410.882 
1,321,000 

73,120 

87,79!) 

91,879 

i ■>«»•» 

28,730 

1,436.800 

The  first  pipe  lines  laid  in  the  city  were  4 inches 
iu  diameter  with  a total  length  of  7,244  feet  in  1832. 
• lie  12  inch  line  from  the  .Monell  Reservoir,  132113 
f'  ct  in  length,  was  laid  in  1854  and  during  the  same 
>car  4,St;5  feet  of  (!  inch  pipe  and  21,100  feet  of  4 
inch  pij»e  were  laid.  Four  and  six  inch  extensions, 
mostly  the  former,  were  made  until  1872,  when  the 
” * '"nh  nnd  20  inch  main  was  laid  from  the  lake  to 
i icy  ley-race.  There  were  3,128  feet  of  24  inch  pipe 
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RIPRAP  FAILURES  None.  Rip  rap  in  very  good  condition 


VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 


DRAINS 


STAFF  GAGE  OF  RECOROER 


VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDAT I 


luring  drier  periods 


APPENDIX  G 


ENGINEERING  DATA  CHECK  LIST 
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BORROW  SOURCES 


MAINTENANCE 

OPERATION  Good  records  kept  since  1974. 

RECORDS 


SPILLWAY  PLAN 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  Natural  .69  square  miles  (Max,  diverted  4.93  ag  mil 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  301  (6.600  acre-feetl 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  M/A 


ELEVATION  MAXIMUM  DESIGN  POOL: Unknown 


E LEV ATI 

ON  TOP  DAM: 

305.25 

CREST: 

a. 

Elevation 

30  feet 

b. 

Type 

Concrete  weir 

c. 

Width 

14  inches 

d. 

Length 

16  feet 

e. 

Location  Spillover 

near  right  abutment 

f. 

Number  and  Type  of  Gates 

Flashboards  can  raise  level  15  Inches 

OUTLET 

a. 

WORKS : 

Type 

30"  and  24"  cast  iron  pipes 

b. 

Location 

from  intake  house  through  embankment 

c. 

Entrance  inverts 

Unicnown" 

d. 

Exit  inverts 

Unknown 

e. 

Emergency  draindown 

facilities  Through  outlet  works 

HYDROMETEOROLOGICAL  GAGES: 


a . 

Type 

None 

b. 

Location 

c. 

Records 

MAXIMUM  NON-DAMAGING  DISCHARGE 


Unknown 


